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FLIGHT 


Simulation 
trom PSION “@j 


Load and run by typing LOAD “tight” 

Over the last decade, with the incressing power of 
computers, plots heve been trained to “fly” new 
airinera on lerge ecole, computer-contolied simulators 
‘on the ground. Even on 8 sel microcomputer like the 
Sincies ZX Spectrum the essential paremerers of fight, 
the dynemics of the sirplene, the navigation of the 
sieplene, the mein instruments end the representation of 
the outmiltte world carrbe portrayed in real-time. 
“FLIGHT Simulation” includes thege effects and 
represents a emell, high-performance, fs 
propelier-driven airplane. 

ASPECTS OF FLYING 

‘The essential! conwols of on airplane include the 
Joyetich, fleps, rudder and engine power. Moving the 
Joyetick sideweys attects the eilerone on the wings 
causing the plone to benk to the left or right. Moving 
the foyatich forwards and bachwerds effects the 
elevators on the teliptens so thet the nose of the 
aleplene moves down or up respectively. 

The serodynemice of an airplane ore extremely 

thon one effect, For example the allerons do not simply 
couse the plone to roll, but produce « skieweys airflow 
thich cavees the plene to tum a6 well, You may bem 
and experience these effects in the simuletion. 

The ettude end motion of an sirplene is shown by 
many instruments end nevigetiona! sids in the pilot's 


cockpit, as dcussed below. The pdot needs to use 
these instruments to nevigete his airplane on to tus sight 
Ene of vector for approach to 8 rureway, to fy has 
airplane on the right heading or bearing slong thet, 
vector and to approach the runwey with the right 
speed, atthude end descent angie to land the sirplane. 
Typicaty, the correct approach angle of descent should 
be bout 3° which imphes en attitude of ebout 6,000 
feet at 20 miles out, 3,000 feet et 10 miles out end 1,600 
feet at just over 3 miles from the runway, 

The rudder controls can contribute to the tuming of the 
airplane. When on the ground, while taxi-ing the naider 


-comrols also steer the direction of the airplane. 


FLYING ON THE 


ZX SPECTRUM 

Flight Simulation on the Spectrum is a full-festuce 
program which mimics the paoting of a email sicplane in 
real-time and in considerable deta”. The detailed 
Gynemics of an sirplene are included and even looping 
the loop and rolling may be performed. You may land et 
either of two runweys, teke-olf, navigate with the aid of 
béacons end in fight view the features of the world 
outside through the cockpit windows. 

The mein display ls the pilot's cockpit view whhe 
Getolied Instrument pene! in the lower hell of theaadin 
and a view of the world outside through the cockpit 
windows In the top hell of the ecreen. Through the 
cockph windows you cen see the horizon formed by the 
light sky pnd derk ground, the rurwey lights in tuse- 
dimeraional perepective Hf you are In the vicinity of a 
tunwey, and features on the ground such as iehen, etc. 
As you benk, dive and climb, 80 the horizon and 
features on the ground will move accordingly tweugh 
the cockph windows. 

You may ewhch the diapley however, to 4 nevigational 
chart or mep showing the beacons, runways and edher 
festures 10 help you navigate and land the piens. 

Ahr the program hee been loaded from cacsetim, & 


menu wil appeer esking you whether you wish to the 3 


off, start in flight or practice the fine! epproech for 
lending. Press the keys 1, 2 or 3 respectively. You wit be 
esked whether you wert to include the effects of wind. 
Aneerer yes 0 you are skied and cen cope with the 
effects of wind both in tending and nevigetion, 
Otherwne press “n™ for no. The program wil then 
change immediately to the pilot's cockpit. view. 


THE INSTRUMENT PANEL 


tn the lower hall of the scseen in the pilot's cockpit view 
a the newument penel. There are five clock-tke diols, 8 
curnber of gauges, warming lights and s veriety of digital 
eved-outs. The five “clocks” trom left 10 right are the 
Instrument lending system (ILS), the sirapeed indicator, 
the redio-direction- finding equipment (RDF), the 
ahtimeter end the rave-of-ciimnb indicator (ROC). 

ROF clock is the lorge cial in the centre of the 
instrument penel. A eral sirplens is drawn in the contre 
Of the diel end points in the direction or heading of the 
plane. A digits! reading on the clock Dives the heading 
in compess degrees of the sirplene. The ROF is the 
most important navigetonal instrument. At eny stege 
the plone is logged on te ong of @ number of beacons on 
the ground. The position of the current beacon et ary 
stage relstive to the direction of the elrpiene is 
sepresented on the RDF clock as 0 fleching dot near the 
clrcumtorence. Wf you wish to head directly tor a 
deacon, benk the sipiane until the fleshing dot moves 
round the circumferenge to thed’12 o'clock” poshion, 
Airepeed indicator ja.a clock with one needle 
imenedia ty to the left of the RDF, The needte pointes to 
the eiepeed of thPeipiane meesured In knot x 10, 
Altimeter le a clock with avo neodips inmedistely t0¢ 
the right of the ROF, The small needis gives the height 
in unis of 1000 feet end the longer needle gives the next 
digit as hundreds of leet. 

ROC oF rave-of-climb indicator ls the clock-lhe pial on 
the right-hond side. ht meseures the vertical speed of the 


airplane in units of 1008 feet per minute. When the 
Needle points upwards ebove the 0, the plane is 
climbing and vice verse. 

POWER gouge on the bottom right messures the 
extent of the throttle. The thrust of the engines 
increases with throtte but reduces in the reves. 
atmosphere of higher altitudes. 

PUEL gauge diepiays the fuel remaining in the tanks, 
FLAPS shows the angle of extent of the flaps, The 
needie points downwards with maximum Nep and le 
horizontal with the Rape retracted. 

GEAR has 8 green snd red panel. When the 
undercarriage or gear is up this will be indicated ia the 
red penel, otherwise “down” will appeer in the green 
panel. : 

BCN RGE BAG ic 2 digital readout giving informstion 
on the current logged-on bescen. BCN gives the 
beecon call sign of the logged-on beacon. AGE gives xs 
range in nautical miles and BRAG gives the bearing of the 
beacon in compass degrees relative t0 the airplane. 

ILS be the inewument Landing Syseem diel on the left af 
the penel. it le a quidence system which side.the pilot in 
the épprosch to the runwey. A redio beacon at the start 
of the runwey emits a signal, the position of which le 
Glepleyed on the ILS as 2 flashing dat. When the 
airplene le on the correct spproects a0 the runwey, the 
flashing dot will be at the conwe of the ILS. Hit ls not at 
the. wire, you the pilot should steer the dot. 
Thue 4 the dot, representing the nenway is on the left, 
the pilat should bank to the left untill the dot moves to 
the conte. It it ie above the centre, the plene is too idw 
and the joystick should be pulled beck. 


Ra of Radio silmeter is 0 digital reedout end part of the 
ILS system. A rettected radio signal from the ground 
meeeures the height In feet of the airplane from the 
ground to the wheels. It gives aficacise messurement 
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THE PILOT CONTROLS 


Joy stick — The joystick of the airplane is represented 
an the keyboard of the ZX Spectsum by thecursor 
arrows thay’ 5, 6, 7 and 8). Preeg = (key 5) to bank left. 
Preee—— they 8), to bank right. Prees } (key 7) to move 
the joyetich forward and point the nose of the plane 
down for diving. Presd | (hey 6) to pull the joystick 
towards you so thet the nose of the plane goee up for 
ascent. A 

Rudder — The rudder on the tailplene can help to tun 
the plane and is controled by the keys “Z™ to tum left 
and “2C~ eo wm Fight. While taxi-ing on the ground, the 
eer a sapered by the rudder controls. 
Pewer — The engines’ thrust or power ia controlled by 
the keye~P” and ““O". By pressing the key “P” the 
dwottie i incressed and the engines give more power 
while pressing key “O” reduces the throttle and engine 
povwes inate “0” is to the left of “P”). 

Rape — The extent of the flepe on the wings is 
controlled by the keys “F” and “’D*: Prese the key “F” 
to extend the fispe further and press the key “0” to 
revect_or retrect, the flepe (nots key “0” is to 
the lofe af hay “F"}, The flops can be extended or 
sovected te 8 vecying degree (se shown on the geuge) 
and shundid only be fully extended for the final stage of 
fending to avoid stalling at reduced speed. With the 
Reps reeracted, the ste8 speed of the plene is 80 knots 
while welt tel flaps, the stall speed le 60 knots, 
Extending the flaps while the plane |e at high speed 
Could? pomnibly demege or teer off the wings of the 
plane. 

Gees ~ The gee or lage can be extended by 
pressing the key “G": t gear is down pressing the 
hey “G™~ will retenct tf undercarriage. The 
undercasrlage should not be dropped at high speed 06 
apart lneum incressing the drag on the plene you may 
damage er deewoy the undercaiage. 


press tive key 8": So long os you press the key “B™ the 
Current bescon will change sequentially und you obtain 
Map — Press the key "M™ to switch the dupley from 
the cockpa pilot's display to the map or to switch back 
from the mag to the cockpit pilot's diaplay. 

You may press severel keys simukaneouely, 

Never press the BREAK key. 


THE MAP 

If you press the key “MM the diepley wal change to a 
Nevigatonsl chert or map showing the rucweys, 
features on the ground such as tekes and the position of 
the navigational beacons. The map shows the four 
compess points of NORTH (N-O*), EAST (E-90°, 


-SOUTH ($-180°1, WEST (W-270°. There are two 


aeports, 5 large international airport called MAIN and 8 
small local sirport called CLUB. MAIN hes 8 long runwey 
of aver 3 mile in length end is therefore esey to land on 
in a smell plane. CLUB however is a smell local suport 
and therefore has a short runwey of some 800 yards. 
The runway of MAJIN hes along the fine eest to weet 
(90°-180*). Therefore on your final approach for landing 
the plone must be travelling on s headang of -exac ty 90° 
or 270°. The rurweey of CLUB on the other hand, Ses 
slong the fine north to south. 

The map ated shows the position of the verlous 
navigetionel beecons end e veriety of landmarks end 
festures on the ground. Neer the sirport MAIN, there 
are two beacons some three mies beyond each end of 
the runway with call signe of ME and MW, Aiport 
CLUS has two beecons CN end CS two mids beyond 
each end of the runway. There are three other 
nevigetional beecone OA 08 and OC, 


NAVIGATION 


The most diffieuk pert of flying is the spproach and 
landing at an sifield. You can experiment with the 


the plane at a reasonably high shitude without worrying 
adout the navigation. tt you wish to lend the piene, 
however, you will have to navigate the plane on to the 
right vector and on to the right course, and you will 
have to approach the runwey at roughly the right glide 
angie. This ie a difficult task and requires a lot of 
practice and experience before you can achieve 8 
lending successfully, 

The map and instrument? wil help you to determine 
your position precisely. You will then need to think of 
the approximate manoeuvres and course to spprosch 
the airfield on the right flight path, The runwey of 
aiqport MAIN flee east to west in the simuletion on fine 
{or vector) from 90° t9 270° or vice-verse. You may 
approach the runway from either end. For example, if 
you wish t» approecty the runwey from the dest to the 
west, you must first manoeuvre the aisplene fer to the 
east of the runway. If you use the beecon ME you will 
Need to fly the plane until the beecon is on a beering tor 
vector) of 270°, If you then bank on & this bearing ons 
course or heeding of 270° you wikbe flying on exactly 
the right flight path lor your spprosch to the runwey, Ae 
you fly towards the beecon ME, to keep on the right 
fight path you must ensure thet both the heading end 
the beacon coincide at 270°, As you ity over the beecon 


"Wn the later stages of the epprosch, the beering of the 


beecon wilt of course change to 90°. Similerly, you mey 
uee any of the other beacons to set @ course fore 
echiceniacte ae Wher, heeding directy for e 
beecon, remember that your heeding end the beecon 
besring must ebveys coincide precleely. Flying te 
ditticult for the uninitiated end Hf you heve trouble 
nevigating yoursell to the runwey for final landpg you 
can elways vee the option at the beginning of the 
program to give you an sutematic approsch and slew 
you to experiment with the fine! touchdown. 
Once you have touched down, you must reduce the 
power to revo te bring the plone toe halt, You may taal 
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